Distinct factor requirements for exonic splicing enhancer function and binding of U2AF to the polypyrimidine tract.
Exonic splicing enhancer (ESE) sequences are important for the recognition of adjacent splice sites in pre-mRNA and for the regulation of splice site selection. It has been proposed that ESEs function by associating with one or more serine/arginine-repeat (SR) proteins which stabilize the binding of the U2 small nuclear ribonucleoprotein particle (snRNP) auxiliary factor (U2AF) to the polypyrimidine tract upstream of the 3' splice site. We have tested this model by analyzing the composition of splicing complexes assembled on an ESE-dependent pre-mRNA derived from the doublesex gene of Drosophila. Several SR proteins and hTra2beta, a human homolog of the Drosophila alternative splicing regulator Transformer-2, associate with this pre-mRNA in the presence, but not in the absence, of a purine-rich ESE. By contrast, the 65-kDa subunit of U2AF (U2AF-65 kDa) bound equally to the pre-mRNA in the presence and absence of the ESE. Time course experiments revealed differences in the levels and kinetics of association of individual SR proteins with the ESE-containing pre-mRNA, whereas U2AF-65 kDa bound prior to most SR proteins and hTra2beta and its level of binding did not change significantly during the course of the splicing reaction. Binding of U2AF-65 kDa to the ESE-dependent pre-mRNA was, however, dependent on U1 snRNP. The results indicate that an ESE promotes spliceosome formation through interactions that are distinct from those required for the binding of U2AF-65 kDa to the polypyrimidine tract.